
C0K)3 COBETCKMX 
COUM^WCTVFCCKMX 

pccny6/MH 



rOCXOAPCTBEHHbldl KOMHTET 
TO M306PETEHMHM M GTHPblTM9M 

hpm ixht cccp . 



(19) 



fiu....ifimaan A1 



(51)5 E 21 B 29/10 



OflMCAHME M305PETEHMfl 

k ABTOPCHOMY cawtEnbCTBy 



(21) 4446602/23-03 

(22) 25.04,88 

(46) 23.10.90. Bon. » 39 

(71) BcecowsHuft MaytHo-MCcneAQBarenb 

CKHft MMCTHTyT fiypOBOH TeXHMXH 

(72) A.A.UmChh, B.B.ToporwMHH, 
A.H.rjiaAKHX, C.u.TapacoB 

h A.B.npaHeBCKMfl 

(53) 622.245.4 (088.8) 

(56) ABTopcicoe cm*fleT«ibCTBO ix.v.r 
i IM5I92, xn. E 21 B 33/10, 1981.. 

AsTopcKoe cBMcerenbCTBO 
» 1141184, Mi, E 21 B 29/10, 1983. 

(54) O10C0B yCTAHOBKH IUIACTUPR B HH- 
TEPBAJTE HETEPMETHMHOCTH. OBCAflHOR K0- 
JIOHHU 

(37) H3o6peTeHHe othochtc* k He*reflO- 
euBamtefl npoMJuneHMOCTM h npeAHaaHane- 

HO AIM pe MOHT 3 o6canHblX KOnOMH M H30- 



jimihh ooboakhbbhxc* npofly xthb MX wiac- 
tob b soHe nep*op«UHH. B.enb - oCecne- 
ue>«e'3KOHOMfH MaTepMana nnacrwpf . Ha 
rpyOax enycxaioT nmpaBW '• ™ e Jaxe- 
pu c ynnoTW€TenkHMt« anewem-a*! h yc- 
TaaoBneunatl Ma hhx nnacrupb. 30T6M 
Bepximft ropen HHBW.ro ynnoTHHTJUibHoro 
MieNeirra rHApaanMiecicoro naxepa pa3- 

KanpoTHB hkbhcH rpa*mu MHtep- 
sana BerepMeTHMKOCTH. AratKy nnacTupa 
nuMUcnaioT no MaTeMBTMiecxoft *opMyne, 
DpoMSBonxT sanaxepoBxy ynnoTi«TenbHUx 
sneMCHTOB naxepa b xokucbmx yiacrxax 
nnacTMpx H pac«MpeMHe nnacrupx no Been 
. pftHHe nyreM coa Aawta MS«nroinoro ABB/ie- 
* hkb b ynnoTHMTenwwx an cue ht ax naxepoa h 
b MBBJiaxepHoA somo. Taxoe pacnonome- 
tme nnacTbipa ooecnewaeT coxpaMHocTb. 
ero M o6caAMoft xonoHHU b MHrepBane, 
ocjia6neHMOM oTBepcTHaw. 4 mji. 
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HaoCpeTeHHe othochtc* k HC*reAo0w- 
oawnefl npo>«iiineHHocTH , a hmchho x 
cnocooaM peMOHra o6caA»« xonoMH, a 

TaX*e H30I1KHHH OOBOAHMBBBIXCB HpOAyX" 

thbhux nnacroB b soHe r 2P *opaUHH. 

Ueab» HSoepexeHHB HunaeTO. oCecne 
Heme 3XOHo»«h Mariana "acrupa. 

Ha inr. 1 HSoOpaxeH naxep cABoeM 
„Mfl ^awHHecxHfl (HPC) c ycraHOBneK- 
Zh Ha hcm nnacrupen a tp ancnopTHOM 
„ono*eKH::> «a *»r. 2 - to «. npH _ 
sanaxepoaxe ero yru.OTHHTenb.ux aneMen 
tob hb niiacTupe; Ha 4*r. 3 - T ° ** • 
npk npHxaTHH xoHuarMx yiacxxoB nnacr* 
or. K o6caAHoft KonoHHc; Ha «Mr. * 
to xe, n P H saaepoeKMH npHxaflt* xoKue- 



"bhx yiacrxoB a AefcopNHpoBaHHH cpeAHe- 
ro yiacrxa nnacTupa «o xacaKHH -c BHyr- 

peHHCfl nOBCpXHOCTblO OOCBAHOR XOJIOHHU. 

C no co 6 ycraHOBKH nnacTupa b HHTep- 
sane HerepMewiHocTH oocaAHOft xohoh- 
hu peanHayeTc* cnenynaH* oCpasoM. 

Ha rwAPaBJiHHecxHft inaxep,, Bxnwaw- 
(ptA BepxHHft I h HKXHHR 2 ynnoTKHTeiib- 
KUe 9JICHCHTM, Meaw KOTopui« pasHe«eH 
RH4*epeHUHanbkMft xnanaw 3, ycraHaBJiH- 
VieTCX MeTamumccxHft nnacrupb 4, xo- 
Topufi ^xcHpyeTca Ha naxepe ynopam 5 
H 6. PaccTOHHHe KexAy ynnoTHHTenbKWMM 
an eMCKT 3mh 1 k 2 ycTaHaBnHBaeTC« b 
3 asHCHHOCTM or AAHHU nnacTupa, o:jpe- 
A eneuHoro no aaBHCHMocni, h ooeceue- 
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mm nonuoro sapunm ynnoTHHTenbKfaix 
3HCMBirro* I k 2 xohh«buw yqacncaxH 
nnaprvp* • 

flrwHt onacrupx BuGapaeTcx b coot- . 

BCTCTJBCH CO CJlCAyWHeA SBBMCHKOCTbO # 

me AnHaa nnacnipx, mj 

1^ ^ ARHHa RBTepBana HcrepneTHUHoc^ 

TH O0C4AKOA KOfJOHHbl, M; 

Armae yiuioTHHTenbHoro 3neMen- 
• • - va rBAP&EiiHwecKQro naxepa, m;- 



?*-. AaBneBie b rHApaanHvecKHx na- 
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xepax npn npuxaTKH xotnieBbtx 
jmacrxoB iuiaCTMpn,' MIla| . 
. 1 paccroxHHe or ycTb* cxbahiu 
. • no MpzBeft rp&uwxM MtrrepBana 
BerepMTHqHocTK oGcbahoA xo-. 
no him, m; w 

B * MOAynb ynpyrocTH xaTepHana 
rpyG, ua xoropux npdHSBOfljiT- 
c* cnyck nnacTup*, MHa; 

C - OTHoaeHHe HapyxHoro AKAxeTpa 
x BKyrpeRHOiy TpyG, na xoro- 
pux npoHSBQAHTcii cnycx luiacTH- 

(U - xo9(t4HUHaHT DyaccoBa HarepH- 
ana TpyG, Ha xoTopux npon3BO-. 
n*TC* cnycx nnacrupa- 50 
Ilaxep c nnactvpcM 4 cnycx aeTCx^na 
■acocao-xoKxxpeccopHMx rpyOax (ne no-* 
xaaami) ■ oOcaAHyio xojioHay 1 x XHTep- 
Bany 4 0 BerepHeTH^xocni f ocnaQncHBOMy - 
OTaepcntxm 8* Hmrnft ytmormsrtnhmA 35 
anaMSBT 2 ycTajtaBjiHBaxrr rax, vrobbt 
, .tro xepxHuft Topea Gun aanpoTHB unxHeft . 
rpamx^i HBTepaana 1 0 . DpH 3Tom pacCTo- 
xate new wxbkm ropaoM Bepxnero yn- 
. noTHHTejikHoro sneMBRTa 1 h Bepxneft ^ 
rpaKwpj HBTepsana 1 0 coctbbht bcahw- 

Hy a, paBRyn 2 .g. (ffiffi * y<mniBa»*yio 
- yAOMHCHMC HacocHO-xoMnpcccopnix TpyG 
* npM ycraHOBe xxnacrupx. Cosa&kt b naxe- 
pa H^ObrrowHoe a aba era e nopXAxa 2-3 Mia 
. m a an axepoBUB aioT yimoTHHTeioie an cue h- 
tu 1 h. 2 b xoHqeBUx yqacrrax nnacTupx 
A Ofcur. 2)» IIoBbmaMT AMneme b naxe- # 
pe k pacBHpxuT ero cnaiana ynnoTHH- $0 

TenbHMMf 3nCMeHTa>« 1 H 2 COOTBCTCTBy- 

othc xo rateable y*tacrxH nnacnipx 
(4ht, 3). Ilocne qero oTxpusaeTca ah<£- 
4>epeHUHanbM>*» mi an a h 3, npeABapHTenb- 
ho HacTpoemibift Ha aanaHHoe naanetme, 1 55 
k paOoieA m. uxocTbio pacsHpaioT cpcflHww 
nacTb nnacThipn. Aaajiemfe b naxepe no* 
ttbmajoT AO packer rforo P4 r cfiecncwBaw- 
mero npMxaTHe xottueBux yqacrxoB nnac- 
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tup's A^aneKHeH P k , npn jtoh cpeAHXx 
sacTb nnacTbipa b HirrepBane l r Aeflop- 
MfpyeTca pacteTt&iM AaanemieM P^^P^ . 
AO xacaKHR c BtiyrpeHHeA nosepxHocTbio 
oGcaAHoft xonoHNbi nna Hcx/imcm* Harpy- 
30X Ha hhtcp Ban l fl «Mr, 4). B npoucc- 
ce ycTaHOBKH nnacTupb A anecTe c naxc- 
POM nfepcMemacTca OTHocHTenbHo Hirrep- 
Bana 1 0 OdCBAHOft KOJIOHKU Ha BenKWKy 
a/2, ho finaroABpx BaOopy pjau** nnac- 
Twpa h cooTBeTCTByxxqeA ero opH ghtbahh 
nepeA ycTBHoaxoft OTHocHTenbHo hhxhcA 
rpaKHAM HHrepsana l #f xoHueaae ynacr- 
XH nnacTbipa, npHxarue x oOcaAHoft xo- 
AOHae 9 OyAyr HaxoAHTbca bbc HHTepBajia 
1 0 h« paatHOM paccroHmot a/2 ot coot*. 
BercTxyioapcx ero rpauHX(« Taxoe pacnono- 
xchhc nnacTbipa oGecneWT coxpaaaocr b 
ero h oticaAHoft xonomu b* HtrrepBan*%' 
ocnaflncHHOM OTBepcTHam. 
• o p n y n a u s 0 6 p e *. an 

CnOCOO yCTBHOBKH lUiaCTbf^K ~ HHTep- 

aane He rep mbth hho cth oGcbahoA koaoh- 
BU f mKinHataaflA cnycx na TpyOax ruA* 
paanH^ecxHx naxepoB c ynnoTHUTenbnr- 
mi sneMeHTaMi h ycTanoBneHHoro ua hhx 
nnacTupa, sanaxepoaxy ynnoTHHTenbHbix 
sneHeKTOB naxepa b koHxxeBbac y«tacTxax 
nnacrapx h pacsmpeHKe nnacnipx no 
Bceft AAHue' nyTen cqsAXHHx uaOuTO^Horo 
AajaneBHX b ynnoTHKTehbmx sneHeHtax 
naxepoB h b HexnaxepHoft 3 one, o t n h- 
n a k> 14 h A c .x tcm, vro t «c Aenb» 
oGecne^ieHHx 3kohomih KaTepuana nnacnrf- 
px t nocne cnycxa^.nnacTupx Bepxmft to- 
peu HHxHcro yjinoTHHTenbHoro aneneHTa 
raAP^Brntnecxoro naxepa paaMeaiajoT ua- 
npoTHB HHXHeA' rpaHHUbi. HHTepBana He- 
repMCTHMHocTH, b jvJHHy nnacTupa buGk- 

PaiOT B COOTSeTCTBHH CO CneAymeA 3BBH- 
CHHOCTbX) ~ 

rue L - ArtHHa nnacTbipa, m; 

1 4 - AHHHa HHrepsana HerepMCTHu- 
ho cth oGcaAHoA xonoHHu, m; 
1^- fvmna ynnoTHHTejibHoro 3JieMe«- 
* ra rHAPaBJiMHecKoro naxepa, m; 
• P - ABBJieHHe b rHApaammecxHx na- . 
xepax npH npKxaTKH icoHueBbix # 
ynacTKOB nnacThfpa, Mlla; 
1 - paccTOAHHe ot ycTbfl ckbhxhhu 
ao BepxHeA rpaHMUbi HHTepBana 
HerepMCTUMHocTH oGcaAHoA ko- 
noHHbt, m; 
E - Monynb ynpyrocTH MatepHana 



cnycic nnacTKpn.Mnaj npoHaaoAHTc* cnycic ruiacTupa- 

OTHomeHHe Hapymnorv w<MeTpa K t 4 ' *°>W<weBT IlyaccoHa HarepHana 

BH/TpeHBeMy rpyO, Ha KOTopwc rpyO, ua KOTOpUX npoMsap«HTCa 

. s cnycic roiacnipH. 
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(54) A METHOD FOR PLACING A 
PATCH IN A LEAKY INTERVAL OF 
CASING 

(57) The invention relates to the oil 
production industry and is designed for 
repair of casings and 



[vertically along right margin] 
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isolation of water-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material. Hydraulic packers with 
packing elements and a patch mounted 
thereon are lowered on pipes. Then the 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using a mathematical formula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 
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The invention relates to the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. 

The aim of the invention is to provide economical use of patch material. 

Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch; Fig. 3 
shows the same, while the terminal portions of the patch are being squeezed against the 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 
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portions and deformation of the middle portion of the patch until it touches the inner surface 
of the casing. 

The method for placing the patch in a leaky interval of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydraulic packer including upper 1 and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements 1 and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 
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packing elements 1 and 2 be completely covered by the terminal portions of the patch. 
The length of the patch is selected according to the following equation: 



where L is the length of the patch, m; 

Iq is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material of the pipes on which the patch is lowered 

MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

|i is Poisson's ratio for the material of the pipes on which the patch is lowered. 

The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the 
leaky interval / 0 of the casing that is weakened by holes 8. Lower packing element 2 is placed 
so that its upper end is opposite the lower boundary of the interval / 0 . Here the distance 
between the lower end of the upper packing element 1 and the upper boundary of interval / 0 

P/(1-2h) 

is the quantity a, equal to 2 f ' , taking into account the elongation of the tubing 

during placement of the patch. Excess pressure on the order of 2-3 MPa is created in the 
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig. 2). The 
pressure in the packer is raised and the corresponding terminal portions of the patch are first 
expanded by packing elements 1 and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated P\ 
ensuring that the terminal portions of the patch are squeezed 
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by pressure P t > where the middle portion of the patch in the interval / 0 is deformed by the 
calculated pressure Pi « P\ until it touches the inner surface of the casing, to eliminate 
loading on interval / 0 (Fig. 4). During placement, patch 4 together with the packer is moved 
relative to the interval 1$ of the casing by a distance a 12, but owing to the choice of patch 
length and its corresponding orientation before placement relative to lower boundary of 
interval Iq, the terminal portions of the patch, squeezed against the casing, will be located 
beyond interval Iq at equal distances of all from its corresponding boundaries. Such a 



pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansion of the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the interpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, after lowering the patch, the upper end of the lower 
packing element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 



where L is the length of the patch, m; 

Iq is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 
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of the pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 
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the patch is lowered; 

H is Poisson's ratio for the material of the pipes on which the patch is lowered. 



[figures under columns 5 and 6] 



[see Russian original for figure] [see Russian original for figure] 
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Fig. 2 
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Pt 



a/2 

to 

a/2 



Fig. 3 



Fig. 4 



Compiler I. Levkoeva 

Editor V. Bugrenkova Tech. Editor L. Serdyukova Proofreader I. Muska 



Order 3257 Run 469 Subscription edition 

All-Union Scientific Research Institute of Patent Information and Technical and Economic 
Research of the USSR State Committee on Inventions and Discoveries of the State 
Committee on Science and Technology [VNIIPI] 
4/5 Raushkaya nab., Zh-35, Moscow 1 13035 



"Patent" Printing Production Plant, Uzhgorod, 101 ul. Gagarina 



Page 8 



1601330 




TRANSPERFECT 



TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



I, Kim Stewart, hereby certify that the following is, to the best of my knowledge 
and belief, true and accurate translations performed by professional translators of 
the following Patents and Abstracts from Russian to English: 



ATLANTA 
BOSTON 
BRUSSELS 
CHICAGO 
DALLAS 
DETROIT 
FRANKFURT 
HOUSTON 
LONDON 
LOS ANGELES 
MIAMI 
MINNEAPOLIS 
NEW YORK 
PARIS 
PHILADELPHIA 
SAN DIEGO 
SAN FRANCISCO 
SEATTLE 
WASHINGTON, DC 



Patent 1786241 Al 
Patent 989038 
Abstract 976019 
Patent 959878 
Abstract 9091 14 
Patent 907220 
Patent 894169 
Patent 1041671 A 
Patent 1804543 A3 
Patent 1686123 Al 
Patent 1677225 Al 
Patent 1698413 Al 
Patent 1432190 Al 
Patent 1430498 Al 
Patent 1250637 Al 
Patent 1051222 A 
Patent 1086118 A 
Patent 1749267 Al 
Patent 1730429 Al 
Patent 1686125 Al 
Patent 1677248 Al 
Patent 1663180 Al 
Patent 1663179 A2 
Patent 1601330 Al 
Patent SU 1295799 Al 
Patent 1002514 



3600 ONE HOUSTON CENTER. 1221 MCKINNEY. HOUSTON. TX 77010 TEL 713 650-0440 FAX 713 6S0-0439 WWW.TRANSPERFECT.COM 



PAGE 2 

AFFIDAVIT CONTINUED 

(Russian to English Patent/Abstract Translations) 




Kim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
9th day of October 2001. 



^j\^L^ 



Signature, Notary Public 




OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
i<i and for the State of Tews 

My commission expires 03-22-2008 



Stamp, Notary Public 
Harris County 
Houston, TX 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 



Defectsin the images include but are not limited to the items checked: 



la BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCED) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




